Rapid internalization and intracellular metabolic processing of exogenous ganglioside by cerebellar granule cells differentiated in culture.
Ganglioside GM1, tritiated at the level of the long chain base (sphingosine) [( Sph-3H]GM1), sialic acid (N-acetylneuraminic acid) [( NeuAc-3H]GM1), or terminal galactose [( Gal-3H]GM1) was supplied to cerebellar granule cells differentiated in vitro, and its metabolic processing was followed with pulse time. Using [Sph-3H]GM1 and [NeuAc-3H]GM1 the formation of radioactive compounds of catabolic origin (GM2, GM3, lactosylceramide, glucosylceramide, and ceramide) started being detectable at 10-15 min of pulse, whereas compounds of biosynthetic origin (GD1a, GD1b, GT1b, O-acetylated GT1b, spingomyelin, and sialoglycoprotein) appeared after 15-30 min of pulse. Using [Gal-3H]GM1 two radioactive substances were formed, GD1a and GT1b, with the former (produced by direct sialosylation of GM1) appearing after 30 min of pulse and the latter (formed by biosynthetic recycling of released galactose) appearing after 2 h. The radioactivity linked to all metabolites increased with increasing pulse time until 4 h. The percentage of GM1 taken up and subjected to metabolic processing was found to increase from 1.8% after 10 min of pulse to 12.5% after 4 h. Cerebellar granule cells were able to release enzymes of lysosomal origin, beta-D-N-acetylhexosaminidase and beta-D-galactosidase, into the culture medium, with the release being markedly decreased by the absence in the medium of fetal calf serum, a condition that was used for studying exogenous GM1 uptake and metabolization. However, these enzymes exerted no activity at the pH of the culture medium, and no radioactive gangliosides, besides GM1, were detected in the culture medium during pulse.(ABSTRACT TRUNCATED AT 250 WORDS)